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ABSTRACT: 

PROBLEM TO BE SOLVED: To stabilize the output level of each signal 
light in 

a light amplifier for amplifying a wavelength multiplexed light. 

SOLUTION: A wavelength multiplexed light is amplified by an EDF 
41a and an 

EDF 41b. The gains of the EDF 41a and the EDF 41b are held as 
constant values 

by an AGC (automatic gain control) circuit 43a and an AGC circuit 43b 
respectively. A variable attenuator 42 is disposed between the EDF 
41a and the 

EDF 41b. The loss of the variable attenuator 42 is controlled by an 
ALC 

circuit 44 so that the output power can be held as a prescribed value 
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instructed by a monitor control signal. The time constants of the 
AGC circuits 

43a and 43b are made sufficiently shorter than the response time of 
the EDF 41a 

and the EDF 41b. The time constant of the ALC circuit 44 is made 
sufficiently 

longer than the transmission time of a monitor control signal to each 

optical 

node . 
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»4 4fcJ:Di&l»£*il.. 

[0052] EDF4 1 a<0flj#fct EDF4 1 a<0A 

T\ EDF4 1 acr>AW7-it. S3t*^ (PD) 5 
latCiO^tBSit. EDF4 1 acr>ftW7-it. % 

%m?(PD) 5 2aiz£*)mftZtl&. 
[0053] T>75 3 ali. ±MMl>V7-t\ft))rt 

iz. EDFim^timmTHMmLta <ase -.wif 

30 iedSpontaneous Eaission) #&4r?~$. EP*>. EDF 
*4>7JVV7-tf rpi nj X'hht-fht. -toai*^ 
V-Ji, roPin+Pasej (C^rS. ZZX. r G j Ji 
EDF^iH^SraL. rpase j »i A S E3fc^7-£3l 

v-izm^xEDFofflm&iiitit. -m<rtew 

&e>tiXL*o. 
[0054] 

= (GPin+Pase ) /Pin 
4Q =G+Pase /Pin 

=G+Pase /mP inch 

Z <7>j£X\ r m j »i*^«3t<o»«S ( *;uSt ) 
rpinchj ttlf-r^SJtOOA^^-^ 

w-<o*zm^xm&t:n-iiiL£ot~r&t. ase 
Mm^mvmmz&m-h. 

[0055] i.->X. Zcrmsmx-it. Jro»«854a 
tiJV^T. 5 1 afci OSiaj^tl^A^'CV- 

50 ASEfflMl^Jnm^itS. ZZX\ A 
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SEJSMUi, EDF41aa^Ui;t)3*lSASE5fc 
E D F 4 1 aem&'Om.'th Z t izX 0*1 1 
U r n F h v A f j 

S. =5rfc, r NF ( = 2nsp) j »i, /4Xf§8££l 
U r h*/j «, X*/P*-£flU r Af J it. «8 
TNFjli. l***Jl'S&9«>A. 

n&J:dtcLTtiv^ -£LT, dfcLTASE 
ffluEill^ifc^riitf. ASEtcfiHLT^LBL^S 
£jRiztt»t&iUlicJ:&IH»m$tL&. 10 
[0056] ryT5 5 a(i, TV75 3 a^A>aj^$ 
ft£fl#gaififc^»^£*lT^&fft£<Of<]f#G 1 1 
CD^iBca^WC, Btee3KS (LD) 5 6a^rart 
h. Z<r>£o£. AGC@S4 3at:fc^T{i. Sft^ 
75 1 aCJ^&ftSftfrA^y-fifcASElfjM 
ltfjDgSflS. Lfc#oT, EDF4 lacOfil#*9i 
flJC«!BS*l. -e<0«ia!IS*£fWiLTEDF4 1 aO 
*i)it#jEL<«a»£il£. AGCE|ffi4 3a«, 
EDF4 1 a »4)}Jj%tfi#± Lfcitr^li , ASE«E 
filtCfflS^3!£* J EDF4 latA*$tlTV^t><^ 20 
fcJMrUOWM-*. fi^T, AGC@»4 3at: r-fc' 

[00 57] EDF4 1b^W#^ffl-rSAGCH18| 
4 3b<9fi|j£*>«i:t/iWm, AGC084 3 

afc^tTttS. Urtf-oT, **>fi<31»*il*&-rs. & 
fc, AGC@84 3a, 4 3 b<0J6£*fia ( AGCIMg 
±»LfcJ:Sfc:» EDF4 la, 4 1btf>JEg 
«Bfctt(SLT-HMc«v\ ZOZblt. mi 

tf, 7>r53a, 53b, 55a, 55b«DiS5Hb(C 
J:OI8»S*i4. 30 

[00 58] ALCHJ»44J±, ZVti&BgNinailJ'l 

J:dfc*R^Sg4 2£fctti>«*£aa»tS. 

T, d^XWKB^a^^-U. (PD) 5 

2btj;')«ai§ixs. s^siwrai 

*S««llEfi»fc»iW-4iaffi«4. ASEffiEfi3{C 

^owes*.*. ASEMH3H. wa.tr. ft 

IB2 0 0 0 - 2 3 2 4 3 3^^fc^$<lT^S*ffi 
KftoT&£S*i£J:9tLTkJ:^. -tl/C, ALC 40 
@»4 4oaj*t:J:0, >MStS§4 2#iH»$;h.6. 

vxmfttxm tut* ALC0»4 4«aj**aHK 

[0059] &43, ALC0B4 4<Oi5S^fS (ALC 

jfcHNaStt, 3£|CALC»»0R6O*«£TV**. 
££"C. ALCJiBb|5|K6 0»i, 7VT6 1, 6 3, 
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6 in, *r^«sf§4 2<oA^/aj*^v-fca-?v^ 

T, ^l^«lf4 2K:fc»t6«5ic^««)&. ^ 
mms4 2<T>K^ , 7-it^m :: F5 2 atci D&tttS 
*i, a0vt*7-tt»K#f 5 1 bfciOaaiSJtS. -9- 
*7Vi>*-/n*BB6 2«, m^«f©ri:t:ryr6 1 
oaj^ixo&fr. -euc, rxr6 3ti, r^7-6i 

fcJ: 98fc*i*?n8&S84 2 fci><tSS*:$r*V7-^ 

[0 060] ALCfflK)l5jffi6 0«±, jGWHUtALC 

5. fcfc'L, ALCt-KOfc£ti, «#i.HIB57 
li, ALClUI54 4coaj*5rj^^. ftttflUS 
«)|MWALCt-H3&»^AGC*-Hfc:fll9#*>* 

t, ALC«i»|5i»6 0«i, JBfcw^ry >yfm* 
>ytzt:')ft(i>tix:T-?zm?&. -etT, agc 

*-KJCi3Wt, «I^S^«4 2fc:t>Jtsaife^1f>7- 
**-*FBB6 2fcfiM*SiiTV%sa^it:^rs 
«tatc$l»*<«M«-^. =5r*J, AGCt- Ktll>V^"C 
tt, «^^[iI»5 7«ALClii8(j|51»6 0wai*5'SD? 
■t*. i<0«. «flMBBK«fWAGC*-H*»6AL 
Ct-KtMSfc, ^S^S4 2fcfc{tS«**iAL 
CHJ»4 4tJ:-5T»J«$n5id^ , 3, ALCffllft 

[0061] 01 ltt, mOfc*U:5fcJM<g3lo3Sg 
01 lfc*-T3t»M«@§I^HSlStt. 010 

ASE«*«Ef**i6*g«f*. -r^*»t>, 01 oc 
^Lfc*«iiii3§-e«, ASE3tcoi^sp^#fi^rs^i6 

fc, 5 1 a, 5 1 bfci O^aJSftfcA^fV 

-fEC-Wl-e *VA S E WEB 1 , A S EWEfi 2 « 

i*U=«LT. 01 lfc*t*»«H»"«i. § 
3t^5 2a, 5 2btCj:')«iai$<TJtti5^ , 7Ha* i 
^^tl«tLASB«EE«4. ASE*BEtf5*^L^ 
ftSfilJfcfc&oT^I,. =Srfc« ASEffiEfi4, 5t±, 
-5-il-pnEDF4 1a, 4 1bfctJVVtf££r£ASE 
&V7-&m-fh. ^Ti5, ai^^V-*»f>ASE«iE 

€4, 5*m\<mmt. mm. ftm-\ 1-1 1 2 

4 3454HR£M>k3*i?"&. 
[0062] ^<D«kdt:, 0iotc^3te»i«@S-Ctt, 
gtttfO#G = Pout / (Pin+ffliEfi) *«#!ifit^t 
•tSJ:dfciai©^'«V-*«$!lffl$m.<OK»L, 01 1 

fc*t*ii65STti, «aj«4iG= (Pout -m.m 

tlh. LfctfoT, AGCtCtJV^TASE<?5i^Sr»» 

-rsjstii, a*ttfcHt-cft*. feJt't, 01 ltc* 

•TflUStli, EDF'VOA^^^jtLfe^i, AG 
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[oo66] ( 4 ) %tma&*^^7Jjim&zti*: 

kSfc. AGCt-KfcfcWC. TOSSi3S4 2fc:*tL 
TEP2ROM7 3fc«&$*l.TV^fi£J£rrS. ± 
IE ( 1 ) t=O^T»t<iiWS. ALCt-Kfcfctt 

**)Wi. ri*Sfc9atfJ>*7-j t r »^Sj k£> 

li. WROM7 2fc:lg3ft$ivcv^. 
[0067] DSP7 Hi. HI 3fcjjrt± dfc. BSS 
ATrkK. ®^?5 2bfcJ:>)fcai$*i.S|gg<oaj 
^^-kB&aj^V-kiia-APfcSiiJL. 
mEM^P/n S *%ftth. ZZX-, r nj {i. 1 
J: l )t>*S£IE<9fi-e&&. 01 3fc*?t0rett. BS£] 

to tcfci-vc. 5aw>aayo7-kB«i]^!7-fcft 

^kUT TAPo j a**f*>*lT^£. i^t. ZCOm 
D S P 7 Hi. m^iii^V-i)< r A Po/n j 

m^x. mmn tct>wt. $m<r>&W7- 

kBSSWJ^V-kilfl-kl/C ""API j tffthtiX^ 

i. x->x. c:<o*§£. DSP7 1H. mattM'^ 

kCig£«^4 2fcfc»tS8l*£PigU moHOi 

&1)'V7-<?&£6a& ALCUfcglSc) <i. 

r nJ Xti r ATj £JgflJKSiR-f4C:kfcJ:>). BrM 
Ofifcgsrc2<S. 0Utf. r ATj *JK*titf. A 
LCI^cJi^<^S. 

[0068] &*5. BKbft/t?-!*. £*«fcli*fi 

LXV&2ti&£oizLXt>£i\ Z<r>%£. 0Utf. 
014fcJjcfJ:dfc. ia^WI^fcJ:9e)*$*i£y 

[0069] 



1 5 

C@»43afc r-fc'Oj tfA^fi*.! kfc&&. Lfc 

[00 6 3] 01 211. 3ato8®*»l^e^Jltt*te 
fllj££*t0T*S. frfc. .ItfjftJitfigfc^ @i Ofc 
^TSJfi^-xtLT^S. ^^KlSli^Tli. »« 
&$J##DSP7 lfciDgfrStlS. frii. DSP 7 

i en . ateJueso^jj^-^a-r-r * . 

§!4 2tcfcttS«*^-tT^;PT-^. eWMMfaP 
Jj-xtii*. #»«»^A^7-fc**Ta'" 
^/Pr-^tt. £3fc^5 1 afciO&aiSi-ifcTi-o 

3t»i(BS^aj^M-V-^^T^^yl^r-^Ji. g3fcSi 
?5 2 bfci O^aj^^T^o^tt^T^^PT-^ 
££&?lZbizX<mhtiZ>. *I£««3§4 2fcfctt 
S«*£JW-T><'*/l'T-*tt. £31^5 2 a. 5 1 

fgli. «*8tt!*8. IWlKE-Kfl»;lfl!*L ASEffiE 
*fBffi£#*. Sflaislg&l 2*>6*;l6*l&. frfc. C 

fcei*S*t&. £?t. D S P 7 Hi. ROM7 2fcitf 
EP2ROM7 3fclT^-feX-rS 1 Ik* i 'C^S. *L 
T. DSP7Hi. ift^-f-^fcitftiBSfca^ 

£. DSP7 1<offl*tt. D/A?a«lHi»fc:iO 

7i-v?T-?£m&ztix-iim£m4 2 izs-t t>ti 

[0064] DSP71I1. OT<o5aa^nirr 

(1) ALCt-KfcfcWC. nJ^^S4 2tc:»Lr 

(2) ALct-Kcfcwc. m^srkfc:^^ 

S4 2(Cfe»tSa*Sr«tiJU. -t^EP2ROM7 3 
tS^iitf. Z<nt%. EP2ROM7 3I1. 

[00 65] (3 K#ALC*- 
H*»<»AGCt-K«')Si5Sk#t. EP2ROM7 

i?&Sf^tfc{t6^^S§4 2tcfcttSfi*5-*-r7 f 
-?*SEP2ROM73t«#^S. ^t>. ±E»f^ 

Witt, mmm^xmmi* 

-f X- 1 O/O S NRi 
= NFi hi/AF/Pin 
i:t roSNRi j«. iSB^feli^fcltJJtS ss^y-Sric-r. 

5t®^/y^xit^^-. r N Fijji. [oo7o]#3Kig<isiii. msfflm^zmmLxm 

«i2itctJ«tSy^X^a5rSL. gliJf. ROM7 2t »$ii&y>fXfS«t:B5IMfc:fcv^l64i-rs/>fXffl 
TAF j «. 3t»i«il§^«<BT'ftS. rpinj li. A&50 0|x.fcf. Bl4t^r0rC1i. JtXfflk*. LT«T<0 



30 



40 
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5fc/-Kl a : 1/OSNRa X 1 OAF 

b : 1/OSNRa + l/OSNRbX 10 

AF 

3fey-Fl c : 1/OSNRa + l/OSNRb+l/ 
OSNRc X 1 OAF 

*IX. DSP 7 T5SfcfifV\ ggiii:^^-* 

[0 071] @gaj^V-=mPoutch (l + l/O 
SNRX1 OAF) 

tch jtt, lSSfcOaWjKV-fc^U ri/oSN 
RX lOAFj ±^<o«tdcLT*aj$a>i«a 

I o o 7 2 ] ifctc. 3teJti«@3Stf>iWFE- K^x^ifco 

miOHttM 

[ 0 0 7 3 ] 0 1 5tt, ^♦i^Oi^t- K<Ogf*£ 
ScTHT&S. 3Kii63Hi. Sl^A 
LCt-KTiWFr*. SglWALCt-Ftt. ifc«S« 

AGC*-Kfc5gS. A*'t7-tt. S3fc8^5 
lafciO^JB^ilS. 

[0 0 74] AGCt-Hfcfc^T. »^«3tO»S 

[0 0 7 5] m20ALCt-m, £VM$JS&#gj£ 
£*lTV>S. -eLT. m2c7)ALCt-Kfc:fcV^T. 

(i) «^ac^aaojifii$-s<tL/i^. (2) mwm 
[ o o 7 6 ] z<r> x o mm&irmwimi. to 
[0077] hi 6«, mi<rmmn8myc>-£^ 

(^3rt>*>. EDF4 1 bCOliijjW-) 
&#pg$*tS. Z<r>t$. ^Ss3§4 2fc:i5»t*|i 

mcrm&tfimt)£$iiii2ti. mo&uumtfE p 2 r 

OM7 3KSfc3iiS. 
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[0078] AGCt-HttJ^Td. EP2ROM7 
3<7>3S9itf&±ZtlZ. *LX. «T3£««&4 2C*>lt 
EP2ROM7 3(Cft^SflTV^S*fiT 
J: 0 KHSSSfU. . 
[0079] 01 7fcL ALC*-K (01 5(7) r^2 
<0ALC*-Kj fcfflSj-t*) £.h^X%M:f>W3tm. 

mx^iw^nmftimwt&mxbh. zzt 
a. mmn izto^xm&wtnmmfiw&itzi* 

<r>tth. Zco&£. 3fcii4I^I£A:^'7-fttftgai 

10 ^v-tfffi-pf*. fc*fu i*afc»)oswt7- 

4 2ti>»ti»ai)y)OT$^. l*»u rnmmm, 

w^j^v-mmmm^mw tti#^x. m 

[0080] m^x. mm2 t&^x. mmm^ 
izx*) mm.<nma umaiztLht. 

ALCt-H*»^AGCt-HA.^J0#X^>n4. ZZ 

20 x\ &mwfomm^tt.ixfrt>mm&itm^z 

£9 rs^Sj *91»$<tS4T'^i^ (b*5"|ti~b* 
35T2 tf>8IIS) 0Hi.fcf. SI Omf*gJgT'*S. d 
*tfC*fLT. ALCB$^Ji&#gjgT&&. LtzWi 

x. mmmhixfrt>tm : t-\ i im ]r )Wz.hixz> 
zxowmiz. ^««S4 2t:i>^t6a*^i^5fc^i: 
Rifttr. l^fcowaj^v-uifc/Cfc-^ftLS: 

[0081 ] ZtHZtfLX. t>U ALCm^gbiH- 
#fcg<&a-?fcfc<£5&r6fc. 0l8fc*-TJ:5tc. 

30 &mm®Lxi^mft*-\ i im r )Wit>tLZ>£X' 

*>0t-t&. IfctfiX. ZCOALC®ff*Z£*). 1» 
[0082] ALCO^gJi. «£tf. JBTFO 

40 xA<0«j|£. Kfcfc<tSffl^®l^S ( 3 Rift 

izmzn&m$<r>§ck&%:MMi>h. %LX* alc 

[0 0 83] tfz. mmo&gym 

tioi^^s. ztihffmmzmm-hm: 
so $zfcm&imt>xm*i>>x'$>h. mis. 



1 9 

[0 0 84] 01 7(CKS. fcfcWCiMFE:- 

EDF<0l^!$rafcJt^T-BH3iv>. Lfc#-> 
T. 3PHI8§tf>f«lfHi. 08£#ML&#A>iiHHL*:J: 

tf£fcLt:m&X$>'>Xi>. lftSfeO^ai^^V-ti 

[0 0 8 5] ZtlZMlX, fcU AGCBfcgSaH-tf 

PB3;ft.l>£-e<9l$ig#. EDFtf>jEglSfSIJ:')&ft< 
EDF<0flJ^a*tC$roTL*3. ^<0&m, 1«S 

[ 0 0 8 6 ] 02 OJi. «^^«3KO«^a*^^tfe 
6. ALCt-FfcfcWC. r^^=5j fcft 

je-r a aga^^-a r 5 0 j t*j> 0 . rfeg&= 

3 j tc#J&f SB&ifc^V-ti r 3 0 j 
th. 02O£i3VvC. 3fc><7-tt. mtiW&V* 

®mxmtix^&. 

[0087] mmn ma. mm&A l ct- f 

T»t. £4>fc*. lftSfcOoas^V-li. ri 
Oj T'ftS. 

[0 088] ^Tl fcfcWC. »*£«3fcD»^&# 
r 5 j r 3 j tSfcH-S t . 3ftiMf SS^a}*^ 
-tt, r 50j *>f> T30j KffiT-fS. ft 
Jt68g|±. ALCt-h'-C©ffLTV^. Lti>'ot. 
DSP 7 Hi. B*MT2fctJV»T, ifcg£ttt#£^trl£ 

r 5 0 j ten* J: 3 tTii^aS3|4 2 *m&LX^< . 

fgSWJ^v-li. \m r 3 0 j <0£ £"C*>6. ^S:*> 
v-tt. Uff r 1 0 j 

[0089] ®mT2 fcfcWC. ftit??§fS?>tW1^E-F 
#ALC*-Fa>£>AGC*-F£flJD#*>i>. L*!# 
J-m. EP2ROM7 3Ctt. B$JjT2£*i*7& 
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*msm4 2<o«*eA*fia#sfiSit(c^. 
[0090] «mT2 im. *m&&t. agc^-f 
xmfctz. zotz. to^s§4 2<?m<&. ep 

2ROM7 3£{ft8£frO*i>ffi(Cft3. ££\ AGC 

l$&t:*)<7>iiiW7-i3SZi£L%\,\ AG 
Ct-HTBf^LTV^ffliSJi. l«Sfe»)<oaS^t7 
-tilll? r 1 0 j coZtTS)*). it. OJ^NV-tt 
iatar r3 0j 

10 [009 1]*tifiS* J AGCt-FT'iWLTV^J!8 

fat. -ssffa^ l -c <»n&= 

3) #ftaj3ilSfc. ^fS3T3 lc*Nvc, »f^E-F# 
AGCt-F*»^ALCt-FfcM6. dOt#. Bg 
S^LtfegSfiHSfclM r 30j fc 
^tSUSI^AGC^-F-a^LT 

^s«iia»i. saj*^'7-tt«0' r 30 j oitimz 
tixm. ?%fr*>. ^mrsizti^x. xmmifscrm 
fe<7MiHW7-ii. \mmi£W7-iz-^.ix^ 

20 4 20«*fi^^<^$<ll»^t«=3rV^ «toT. 
Oj cOiiffcS. 

[0092] ^<7)J: d 3KJi«sSf* 1 '?»ai*Six4«ft 

mmmwm^xit. agc^^s 

ttttc. ALCB^gaSr-HHcJK 

30 3S2<OH8fc0! 

ffi2(0HteW<^ttiflaS«i. AGCt-F$-S**-F 
tLTirf^U ^WCALC*-FTiHF*-S. 
[ 0 0 9 3 ] 02 1 (±. ffiM&COfm*:- 

m 1 <0A L C F SrfiT^^AGCt- Ffcjg£-f £ 
*T<7)#)1J±. IglOllifeWfcHtT'J)^. 
[0094] AGCt- FT1i. »I^^S4 2 fc*5»t 
SiS^li. EP2ROM7 3t«»?nT^Sfit:H^ 
ALCt-FJi. ^BWfcfcS^lJI- 
40 a5*^co^^fcj;0^!)?ns. ALCt-FT'Ji. 

^^2§4 2fc:i>(tl»S**^?ii. ^tifcff^TE 
P2ROM7 3*^SilS. Ltiif-yX. i&f^t-F 
*>'AGC*-FfcMofcim^ ^R9^S4 2t:t>»t6 

[0095] ^J: 3 ^I^s3g4 2tUftSS* 

aqHwatjESfiio-c. Acct-FTSf^-s^ 

50 ^3^lteM<7)M6«ililg«. ^l^HM^ItR«t:. A 
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LC*-K£«**-FfcLTiWW-£. fcfc'U 83 

t-K. m2tf>ALC*-h\ AGCt-KtdJD*.. v 
-V-yl^yt-KHS*.*. 
[ 0 0 9 6 ] 02 2Ji. 3fcttMg3§tf>iWe*-Ktf)g#£ 
5jrf0-CJ>&. ZZX. &KOALC*— K. f$2<9A 
LC*-h\ AGCt-KJi. JBltf>flffe0l 

[0097] &30m&mWi. AGC*-K£fcli® 
2<DALC*-KfciiVvc N (1) «*A*3WfjhLfc« 
*fcti(2) Rff (mS<0-^±^if ) #?S£U: 
W y h^yt-HfcjSS. -tl/C* v+y 

h ^ y*- Feswc . m^xiummtz ag 

[00983 02 3li. W>3<r>m$ffl<7)U®7V-i^ 

t0T*a. ALc^-Htcfcv^T«. ym^/Kota^ 
2tfe<-rs«^^s^s. zotz. -ammm 

fi#EP2ROM7 3fc:«fcS*l.&. ZLX. TJjffi^ 

[0099] v-v-yhy^t-KfcfcVvCli. EP2 
ROM7 3<0lgSr#ftfiL$;fU>. ED F(C«J:S 

[oioo] AGct-Htrfcv^-rii. aeftgfcffiS) 

^^&4 2fcfc{tS«*fcL EP2R 
O M 7 3 fcftftS iiT^&ajfe^T-^ K-gt?-& i 3 

[0101] £<DJ: 83c7>|Slfc0lT1i. ft^Afl 

##jt-*-&. iwfcto. 01 iic*tfltii!cT*>o-ct>. 

->X. AGCm t <n®ftV*5fe&i:hZtV®8Zti 

[0102] mmm<rMm : sXT-uftMi. 
rnmamtitfi. zti^o-h<om^Mt. m%m 

#HS*-KfcM£Sixl>. zzx\ tm*- 
YT\i. m%<D®mffitfftbtlX\ l ^>t$btt'<X>h 

imt-vxu. EDFjifiv^^tsse^ti 
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K#EPJSKAGCt-K(3g&. Z0)bZ. EDFJ1K 

izbhmjm&ztix^&oT. AGct-vizx&m 
i o i o 3 ] ±j&ommB<?)wm%Tte. e 

DF4 1 afcJ:tfEDF4 1 b<Ofq®#lIJ39tCiH#S*l 

\,\ tttoh. 02 5 fcijcf X 3 fc. ED F 4 1 afci 
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